. Sup35 is involved in stop codon recognition during gene translation (STANSFIELD et al. 1995; ZHOURAVLEVA et al. 1995) .
In prion form, Sup35 is sequestered in aggregates, depleting the availability of functional Sup35 (WICKNER et al. 1995) . This leads to an elevated rate of readthrough error at every stop codon in the Saccharomyces genome (FIROOZAN et al. 1991) .
Given the likely cost of these translation readthrough errors, one might expect ] strains that lack them (TRUE and LINDQUIST 2000) .
While it is difficult to detect small differences in fitness in the lab, wild yeast species have large effective population sizes of around 10 7 (TSAI et al. 2008) , making natural selection extremely sensitive to tiny differences in fitness.
In Figure 1 we show the logic of all possible scenarios of selection on [PSI + ], including the necessary conditions for them to hold, as derived in this paper, and our assessment of the plausibility of those conditions. [PSI + ] must be either adaptive, neutral or deleterious under the majority of normal conditions found in the wild. A predominantly adaptive role for [PSI + ] is obviously not compatible with its rarity (CHERNOFF et al. 2000; NAKAYASHIKI et al. 2005) .
A predominantly deleterious role for [PSI + ] would raise the question as to why the ability to form [PSI + ] has not been eliminated by natural selection, instead being conserved over long periods of yeast evolution (CHERNOFF et al. 2000; KUSHNIROV et al. 2000a; NAKAYASHIKI et al. 2001; SANTOSO et al. 2000) . (DERKATCH et al. 1997 ) and chaperone molecules (CHERNOFF et al. 1999; KUSHNIROV et al. 2000b; SHARMA and MASISON 2008 et al. 2000; KUSHNIROV et al. 2000a; NAKAYASHIKI et al. 2001; SANTOSO et al. 2000) , is conserved in yeast evolution, some natural populations of S. cerevisiae carry a deletion within this oligopeptide repeat region of Sup35 that and N e is the effective population size.
The focus of this paper is to determine the conditions for the different scenarios described above and in Figure 1 by (1) 
The equilibrium frequency of [ The population dynamics of a prf + population, given mutation, selection and the reproductive modes described in the previous section, now follow
The long-term prf + population growth rate is determined by the leading eigenvalue λ 1 ( ) of (4), while the long term growth rate of prf 0 populations is R. The strength of selection against prf + is
The strength of selection against prf + is negligible (i.e. MASEL and BERGMAN 2003; MASEL et al. 2007 
